19. 


20. 


Verify divergence theorem for F = Axzi — y°j + yzk 
taken over the cuke bounded by x =0, x=1, 
y=0, y=1, 2=9,2=1. 


= Op ae y=0, y=1, 2=0, z=1 
BAwWoubona ep due smisla ba 
F =4xzi -yj + yzk aam Qasni smsg umia 
Gsppses surtsa. 


Find the Fourier cosine series for the function f 


x O<x<2 
FQ@)= 2 
z-x Z<x<r 
2 
Ed 0<x<2 
F(x)= aim ening cuit 


m 
mR —<X<7 
2 


Gsnenser Agn sn. 
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CMA41 — VECTOR ANALYSIS AND 
FOURIER SERIES 


Time 


y 


: Three hours Maximum : 75 marks 


SECTION A — (10 x 2 = 20 marks) 
Answer ALL questions. 
If w=0i-G+(2t+Dk and o=(2:-3)5 +j-te 


then find ny 
dt 


=i -ij +(2t+1)k 


wbgd 6 =(2:-3)i +j-tk 


GENCY Za +0) snena. 


If P =(2x°y-x*)i +(e” -ysinx)j + {x° cosy) 


find 
Be 


F= (Qx*y =x4)i +(e% -ysinx)j +(x" coss)k 


een Ses. 
Ox 


Show thatV x7 =0. 

VxF=0 cen Ayas. 

Define solenoidal vector. 

Aasu ais) ain ww. 

Define conservative vector field. 

ariy Ama Aasu serge aicnquigy. 

Find the unit normal to zhe surface x?y + 2z2%= 8 

at the point (1, 0, 2). 

xy+2xz"=8 cron uid (1, 0, 2) oreo 

yid prag Gemessi aren. 

If F =(5xy-6x")i +(2y-42)j, evaluate [Pa 
c 

along the curve C in the xy plane, y=x" from 

the point (1, 1) to (2, 8). 


F=(5xy-6x")i+@y-4x)j aao xy snes 
C, 1) adip yirs (2, 8) wwr y= x" cranw 


umna C aurs [Far Sires. 
ic 


State Green’s theorem. 
Afai Goosen pas. 
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16. 


17. 


18. 


SECTION C — (8 x 10 = 30 marks) 
Answer any THREE questions. 
If A=5t%+H-Ck, B=sinti —costj, find 
Ch dizi 
y (Aw —(Ax B; 
(a) mee B) (b) a’ xB) 
A=5ti +tj-tk, B=sinti -costj aada 


DORUL A 
ENO “(dx B 
(1) ai (A-B) ; (<%) a (AxB) 


If ø=x° +y’ +2" -3xyz find div grad ¢, 
curl grad ¢. 


p=x" +y? +2 -3z ao, div grad ¢, 
curl grad ġ sein QM... 


Evaluate [JF -ñas where F=zi +j —3)?zk and 
S 


S is the surface of the cylinder z?-y°=16 
included in the first octant between z=0 and 
z=5. 

Fazitaj—3y*zk gmwsi z=0 wimb z=5 
asuu gb sd awis ueEAuve 
amago emma x? +y*=16 én Cropuigtiy S 
rao [JE has or wAY sree. 

S 
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15. 


(b) 


(a) 


Evaluaze the Green's theorem 


fies sin ydx +e*cosydy), where C is the 
CG 


rectangle with vertices 
(-3} (08) 
2 2 


@, 0 (z0), |= J (02) aaus 
Qeeecnnss Qaram  Gsciaisid Cc 
Tali Afin Gs pnssenuin, 
fe sinydx+e*cosydy) wues. 

c 


(©, 0), (,0), 


Express F(x) =|); —m<x<r ona Fourier 
series. 


F(x) 2il -a<x<n-Ù6 Syur Agri 
UDE reaS. 


Or 
Find a sine series for 
O<x<7/2. 
F(x)= a : oe 7E in O, 7). 
(0, z) aanp AAND 
rof? D<x<rl2 ‘ae eae 
T-X L>T 
Agrar sAN. 
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10. 


Explain briefly change of interval. 
AoA ormas amiawns ame. 


If the half range Fourier sine series for x in 
(0, I) fine 6, . 


O,)& ra awdi yur eer Camie b, 


S S N DAUS Eras. 


SECTION B — (5 x 5 = 25 marks) 
Answer ALL questions. 
Prove that 


Za. (BxC))=A- Bx, a. CEA 


-BxĒ 


SP 


dy ead a a dC a dB 
a =A-Bx—+A-— 
gA (BxC)) = A- Bx +A = xC+ 


=. Bx 
du i 
aa AA. 
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) 


@) 


(b) 


(a) 


Find the unit tangent vector to the curve 
x=3%+2. y=5ť. z=2t-1 at the point 
t=1. 

x=%4+2 y=5i, z=%-lėğ t=1 
yraa ss AsrQGsrG@ 206 Aas 
STE. 


Find the directional cerivative of 
Ø =x7yz + 4x2” in zke direction of the vector 
i+j-2 at (1, 1, 1} 
G, 1, D-a i+j-È aap Qasr Awalo 
b= x -ye+ 4x2? -er UDE ASY Seis. 

Or 
If d=29 + y? +2? —3xyz , Find turl grad ġ. 


=x- y’ +29 3ye 


curl grad $- 
SGTOG g. 


Evaluate [Pear where F = (0° + y*)i —2xyj 
ic 
and the curve C is the rectangle bounded by 
y=0.x=a, y=b x=0 inthe xy plane. 
y=0. x=a, y=b, x=0 ores) xy 
SUSE abye_u umma Cor Ariasb 
creme P= (x? +y°)i —2eyj 56, fear 
wWSuUsES F 
Or 
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Eva_aate Í f FP ids where 
S 


P =y +2xj + xyk and S is that part of the 

surfece of the sphere x? +y?+z*=1 which 

lies -2 the first quadrant. 

Fayzitejtxk Gog S éug 

Sein FO sjeoud x+y +z =l rigb 

GsneéSler USA rad [fE nds wðùy 
S 


SIGHTS. 
Evaluate [E-a by Stoke’s theorem where 
a 


Fasi+x°j-(@+z)k and C is the 
boundary of the triangle witk vertices at ` 
(0, 0. 0), (1, 0, 0), (1, 1, 0) 


Oa O (ds O; ORT O) aium 
Goersanss Asri psGaneersSHler oupidy 


C Limb F =i +x] -(x+z2)k aa 
HGrTäcv Cams denis, [Par wAUd@s. 
a 


Or 
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